Expression pattern of YAP and TAZ during orthodontic tooth movement in rats.
Orthodontic tooth movement (OTM) is a periodontal tissue remodeling and regeneration process that is caused by bio-mechanical stimulation. This mechanical-chemical transduction process involves a variety of biological factors and signaling pathways. It has been shown that the Hippo-YAP/TAZ signaling pathway plays a pivotal role in the mechanical-chemical signal transduction process. Moreover, YAP and TAZ proteins interact with RUNX family proteins via different mechanisms. To explore the regulation of the Hippo signaling pathway during periodontal tissue remodeling, we examined the upper first molar OTM model in rats. We examined YAP, TAZ and RUNX2 expression at 12 hours, 24 hours, 2 days (2d), 4 days, 7 days (7d) and 14 days (14d) after force application. Haemotoxylin and eosin staining, immunohistochemical staining and western blot analysis were used to examine the expression level and localization of these proteins. We found that YAP, TAZ and RUNX2 expression started increasing at 2d, YAP and TAZ expression was proportional to the orthodontic force applied until peaking at 7d, and at 14d the expression started to decrease. YAP and TAZ were observed in osteocytes, bone matrix and periodontal ligament cells during OTM. Furthermore, using double labeling immunofluorescence staining, we found that the increase in TAZ expression was associated with RUNX2 expression, however, YAP and RUNX2 showed different expression patterns. These results suggest that the Hippo-YAP/TAZ signaling pathway participates in periodontal tissue remodeling through various mechanisms; TAZ may adjust bone tissue remodeling through RUNX2 during OTM, while YAP may regulate periodontal cell proliferation and differentiation.